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(54) RESIN LAMINATE AND ITS APPUCATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make heat resistance, transparency, flexibility, low temperature 
impact strength and hygiene improve by specifying the properties of a laminate in which the 
outer layer is formed from polypropylene, the intermediate layer is formed from elastomer, 
polyethylene, of polypropylene, and the inner layer is formed from propylene copolymer or 
polyethylene. 

SOLUTION: The outer layer of a laminate is formed from propylene homopolymer or propylene.'- 
olefin random copolymer which is prepared from at least 50 mole % propylene and ethylene or 4- 
80 a-olefin, at least one intermediate layer which constitutes the intermediate layer part is 
formed by selecting elastomer, polyethylene, and polypropylene, and the inner layer is formed 
from propylene.a-olefin random copolymer which is prepared from at least 50 mole % of 
propylene and ethylene or 4-80 a~olefin or polyethylene. The haze after retort sterilization 
treatment of the resin laminate is made not exceeding 30%, and the heat distortion temperature 
is made at least 121'' C. 
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>^a-a-<*> ^fcas o*;i/%Ji^±©x^u>'i: la 

«±«g?^M^St3~l 2 (Da- ^a-L'^-fVfcA^S^S 
X^L'V'- a- ^tU'^i'iytta^^^T'feSo 
[0 0 5 6] rtJl [III] ©Jgfigfie^i:LT«. tttiS 20 
t^t^c^^^yx^l^^ Gl^'Jx^U'>' (g) ) *WSLV\ 
c:cic*5{tSia^*e5HUx^U'i/tt, (fW^ [ll-i] <D 
JBsSc^^i: LT$f $ L < &n5ia«*c>-J? 'J x^ U^/ 
i:{im*©i5B*^STS*So trsit>%^m [ill] T- 

ffivp.n5ifiSfi4^>i?yxf-uxDfea{±, 0. gso— 

0. 9 4 5 g/cm' . »SL<t±0. 930~0. 9 

4 0g/cm3 ©^HF«gli:^S„ 

[0 0 5 7] mm^w<o^m [iii] i: ura. as 
iiors.mm:m-r^mjmi^-'):i-^vy^^m [m] 

[0 0 5 8] Sfc. C£DiaSI^^4^Ux^lx'>tD;^;l/h7 
a— h (MF R : A S TM D 1 2 3 8> 190 
•C, ?ta2. 16kg)«. il^O. l~20g/10 
»SL<{iO. 2~1 Og/1 04J-, Se.fc»$L 
<{iO. 5 — 5 g/ 1 O^J-OUHfCfeSo 

[0 0 5 91 *:5ireiC*5V^Ttt. rtS [III] ©JB^fig 
^)-i:LT. ±l2it^4^:iJf;x^u:x<D«*Mi:, i^\c±m 
LfC^mm [II-l] T'i£JSK<fc»3fflV^P,tlSii5mS'-J?U 40 
x^U> (h) i:l^«OiSmftiHyx^Uy (h) 

[0 0 6 0] rtn [III] icfflv>p)nsissgje5j^ux5^ 
t'^' (h) ti. ±a?L/cW^M [II-l] T'fflv^e-nsc 

i:7b^feSi«SBa'i^'Jx^Lx>' (h) irlHi-o^S. ^e. 
IctiH-O^^^a^^tfi (Mw/Mn) **LT(/''TfcJ: 
V>b, $fcS:&oTV^T^.<fc^/>„ F^S [III] ©JgfigfiSc 
5i'i:LTfflV^e,n«jifSLV^i«^ft4^';x^U>' (h) 

±j&\^tc^mm [II-l] T'ffl«/^e>nscfcA^fe«» 

^bViSSSBftd^Ux^U^ (h) iil^U-pfeSo so 
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[006 1] *5ligiC^5mjlia^«i:«0rtg [III] O 
-}gfiicfiK^i:LT±ie^^gd?Ux^^i/ (h) ^fflv^ 

s^-a-. ffiss^^ux^b^ (h) ti. [III] <D 
jgfig^^i'to-g-thai oo«a%{c^>fLT, 5—3 oaa 
%, »su<{i5— 1 5aa%, $e>{c»$L<{i5~ 

1 oaa%oi'j-&T-fflv>5>n5o 

[0 0 6 2] rt^ [III] }g^^cfflv^e,nsssag*4^'J 

x^U> (h) cOgja:6:iB^SiJ-&{i. ±fiBiS0l«4«Ux 

T. [III] «}g^fig^5'i:LT. Ift^gd^Ux^U- 
> (h) ^±iSOck'5%9J^-T?fflV'^i:. mm<r>§m. 

^^?.t|pI±$'^S<lfc*^-t?#, SfetfMMfirtS [II 
I] i:<D|fe?t«A^^^T'&So 

CO 0 6 3] <mmmmw>:^nm\n%^mmmmw 

it. ±t2<DJ:3*^^S [I] , f¥mm^ [II] 
€ [III] A>P>«fi!t$nTV^5<. 
CO 0 6 4] *5IB^tC^§1^fliaM»lC:feeS#«OP 
^tOJta, : ^mm^ •• rtM=5-3 O : 9 0-4 
0 : 5 — 3 0. iff* L< a 5 — 2 0 : 9 0 — 6 0 : 5 — 

2 OT'^^o 

CO 0 6 5] :$i^mKm&mmmsiii<D5*>. ^m^o 

(1) il-Jl [I] X 'Pms [II] *3j;t/rtM [III] 
■3>*< 10£DS*^ ^S*^0. 950g/cin 

' 1U±. $f$L<ao. 96 0 — 0. 9 7 0g/cm3 
T% Mw/Mn*M. OJ.;(T. »SL<«3. 5tXTT' 
feSieSSBSjJ^'Jx^U'^ (h) :&5 — 3 0«a%#Cy>-|? 

(2) «f ^sgp [II] <Dm^i)\ mmmm{ii±i^(om?j-(D 

4 0%W±7 5%5ls}fefe?). *^0. tfM^ [II-l] 

ti\ ^mti^O. 9 5 0g/cm3 J.;^±, »SL<«0. 
960 — 0. 9 7 0g/cm3 Mw/Mn*M. 0 
WT> $f$b<{±3. 5J^TT'fe5ii5mS:i^Ux^^> 
(h) *5aa%t^±l 5aa%*}i<0fiT'$t?>-Hl):t 

(3) frasgp [II-l] 

CD7 5 — 9 0%<Da5HF«9-ea5»). [II-l] 
*^ SBSA^O. 9 5 0g/cin3 JW±, »SL<«0. 
9 6 0 — 0. 97 0g/cm3 Mw/Mn*M. 0 
t(T. §fSb<{i3. 5lJ(TT'^^i^mjg4^Uxg^b'i/ 
(h) 5 — 3 0 a«%-g-ty4^ U :t 1^-7 -OiSfiSc^l. 

[00 66] :^mmm^mmmmmi. uv;\^hmm 

mm^k(0^-<X (ASTM D-1003-61) A<3 0%ttT, iff* 

L<«2 0— o%<o«SHrt-efcSo coi^h/i/hisa® 
ao^mi> ii^ 1 1 5— 1 2 1 'c-e2 0— 3 o^-v$> 



(7) 



1fP»B¥9-2 6 2 9 4 8 
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So 

[0 0 6 7] $fc, :^^mim?>mmwmmi. ^bm 

tl^i^m [Td (IC) ] *M 2 1 •C^SASjg^T-355o 
ccD^mmikUm [id CO ] {±JXT<o^aii: 
LTiW^-rSo 

[0 0 6 8] -rtit>%. mmmmm^ib^3i?>^. ^rcn 

Sg§^. 7;l/y%tiaRK-4 0 1 6S>'hSiU'h;l'hKffi 

H^isSMStcT. MSSfix 3 0^Kol^iiS«*tf* 

(D^m^i^Mt^o 1 1 o^<0)iiarss*^e.!iSi6T. i io 
\si<Dmmiimt>^micm^^m<Dm^^ i 'x:±tf So c 

mmtifmib^txtcm. ^-wMSJak* [xd cc) ] t 

[0 0 6 9] 3|s:^B3tc«si»BiaiM#:{±. ^ry^m (J 

IS K 7 113) AW*t<{i3. SOOkg/cm 
2 tXT, $e.(c«!f$L<a 1. 5 0 0-2. 5 00 kg 

[0 0 7 0] :^^m\zm^mm9mmt. ^mmmic^ 

jb^^^snso 30 
[0 0 7 1] ±tiy^/i'2^. '>—hit. mm^mic^-o 

^m^mtLrm^^^m^it. ^oi¥^«r5o~i oo 

O/tm. »SL<tt 100-700/1 m. ^ e.»C»^ b 
<(il 5 0 — 3 0 0 /imi;-rSo 
[0 0 7 2] $rc, bT«> ii« 

rc46, #aSggtD^«-i:LT^Jffl-rSCi:*^T'*So 

[0 0 7 3] m g§ 

J5St«t^i:LTfflv^T^/^So 
[0 0 7 4] ^^iC^l^Tlt. ±^Lfc2ls:^flafC0gS 

sua. -fiSlciiEgp. Sa543j;D-Ma5*^6%S 

Mic^s«fliara<**<«iBit^**i:LTfflv>e.nTv>So so 
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[0 0 7 5] *^e«ic^gsgs«, -o<os**-rs^ 

T^oTfeit^ IS^g^fgfcLTa. fct^fS^^F^A^ 

So 

[0 0 7 6] *^WlC^S^{±. C I ] , (ffflM 

g|5 [II] , fiM [III] cO#^©/P^c7)J±*^±aL/c<i: 

1 2 l'CT*2 0^i-KUh;l/h«iaLTt->'7*<fg 

ttfeitfp^fctticffinrt/^So 
[00 7 7] *^Wti:^S«fliaMf*(03-6s ^-r^l/A 

[0 0 7 8] ±mmmm^^-ftLri±. mwmc 

9 1 0 — 0. 9 3 0 g/cm'cDit^i^i^L'V • a- 

W7 -r 6 0-80 «*% fcifBiSaSftd? U 

i^UV2 0-4 0a«%i:*^5.%Sfflfi!c#lT'Jgfi!c$ 

n, *^o, ±ieii^i^BgM!b^ ssBa5i?';x^i->6 0 

snT^safMiiT^-yAW^Lvs coBfiMttT^ 
— 5 0 — 1 5 0 ;t mmmt/^^^\ 
[0 0 7 9] ±m(D^o^^mti^^my'<fi^2^<r)micm 

i:*^T'^S„ 

[00 80] i: «^tijgltt5^-y ic J: o Ttt^ P. n 

T</''S2S*>e*sig^si§tc:tei/>T, ^n^'ntD^tc 
S^S^^A^lKS^nTv^s«^^^:. n-:^<oMrttc]E:'3 
*J!ra^Siii:icj;t), mm^T^-r/mmi^rcaym 

^nSo 



(8) 



^mW- 9-262948 
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[0 0 8 1] 

[0 0 8 2] ^tc. ^mM\m^nmit. ±iE<D^v^ 

\.^^<DX\ mm^. mma. mm^. mm^^m^it^ 

[0 0 8 3] Lfcti^-oZ. ^mMlC^^^^^^t. 

[0 0 8 4] -^^ic, r.iyL±(Dm^m'r^^%mic^^ 
mmt. Bf^tt. m^Mit. mm^ts^zfm^mcmnx 

[0 0 8 5] 

[0 0 8 6] rs^. mmm. it^mxm\^^rc^-v':fuid 

1) 4-^^4^uyDlf U>' [IXT. HPP^BSt*] 
ffiS (JIS K 7112 Dji) =0. 9 10g/cm3 
MFR (ASTM D 1238. 2301:. ?5fa2.16kg) =4. Og 
/I 0^ 

2) Zfxn\£U> ' :3i^\y>'^>^L.nm^W l^LT. R 
P P^Bg-T] 

ynlf UV/oi^I^^ [•t;l/l:t] =9 6/4 
S^Jg OIS K 7112 Dii) =0. 910g/cm3 
MFR (ASTM D 1238. 230X:. #a2.16kg) =6. Og 
/I 0^ 

1 ) • l->r7:.>«a^^jt: [j^-f^ LL-1 tm 

1-] 

i-:r'r>#fi=6. 5^;l/% 

ffi* (JIS K 7112 Da.23±0.l'CrajST) =0. 9 0 5 
g/c 

MFR (ASTM D 1238. IQO't:. ^^a2.16kg) =2. Og 
/I 0^ 

2) X^lx>- 1-^7^ v«a^i* [tiT. LL-2i:BS 
i-yx>"&S=4. 0^;l/% 

ffia (JIS K 7112 Dffi.23±0.1'C}aftT) =0. 9 2 0 
g/c 
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MFR (ASTM D 1238. 190X:. ?^a2.16kg) =2. Og 
/I 0» 

3) X^lx^. l-r-xVttfi^f* [t(T. LL-3^ii& 

i-yx>'#«=2. o^;i/% 

^fi (JIS K 7112 D}i.23±0.1*C{aeT) =0. 9 4 0 
g/c 

MFR (ASTM D 1238. 190t:. ?^M2.16kg) =2, Og 

/I 0^ 
10 X'^X hV— 

1 ) x^u:/ . i-:/7^>'j±a'a'i*:JA aXT. E L - i 
i-yv->^&= 1 1 

S?S (JIS K 7112 DS.23+0.1t:iaST) =0. 8 8 5 
g/c 

MFR (ASTM D 1238. 190'X:. ^M2AQkg) =0. 5g 

/I 0^3- 

2) jL^uy * -fuyfuynm^i^dtL. [tXT. el- 

2 iiBSt*] 
20 yotfU>^a=2 0^;l/% 

(JIS K 7112 Dl£,23±0.1^SST) =0. 8 6 5 
g/c m3 

MFR (ASTM D 1238. 230t:. ??rfi2.16kg) =5. 4g 

/I 05^ 

^ft (JIS K 7112 D}£,23±0.lX:fifiT) =0. 9 6 5 
g/c 

MFR (ASra D 1238. 190*C. 1^82. 16kg) = 1 5 g/ 

30 1 0^ 

Mw/Mn : 2. 8 
[0 0 8 7] 

[USSMl] ^-r. EL-l 9 0a«g|5^. HD 1 

oa«gBi:^^i6 1 ^m^:y->:iLj\^^^'^—xm^L 

Tco 

[0 0 8 8] ^k^^^x. m^tiTcm^^mmi^mz o o 
x:\cr 1 i^nmmxmmLrjiff^^^u-y hViomis.^^ 

HP p^i^mm^mmutLr. Rpp^mmm^mm 

40 «tbTfflV\ ff^3 0 ^mCD^imt. 1 4 0 

Otf'P^ili:. P^3 0 /xmtDrtS^JBJ5K'r^<fc'5tC. zk 

[0 0 8 9] CC0J:'5tcUTf#e>nfc^:7^;l/A7b^ 
^. 7i<5 0 Om I ^i^AUfcE>3>'-;^St§^J^^bT 
1 2 I VX 2 O^miyhJlyh {.fern. WMy ^ )\^U(Om 

(a) SMtt 

50 SWttti. ASTM D 1 0 0 3-6 nc?P8!lLT*a6 



(9) 



6 2 9 4 8 



IS 

tc^>{X (%) TffPfiEL/fco 
(b) 

mmmt. ±.m\^ft&mmyms. [xd cc) ] x-mm 
(c) mmit. 

mw^mt. J I s K 7 11 soy^x^-y 

[0 0 9 0] (d) Wffi^lt (»^3Sa) 
®!^3iSf3:. ±ieLfcE3:^->'-;b§§§^^l 0l^#:-r-O io 
5iCtC?^-^L. 1. 2in<^)SSSA>e) 1 OmiSDjgbTsg 

1 «l^*:^^:ov^T 1 OlH]mTb/-ci:#, ?Sa 

<3iapgffffi> 

A : 1 omtf 8^<*i.X±^^S 
B : 1 0l^i*'t'5~7m^*S 
C : 1 omtf 4^^^«:JWT^« 

i&m^^ 1 aic^-To 20 

[0 0 9 1] 

[*fi6ifi»j2] mmm 1 (cfev>T, ^^j^BRffl^wt lt 

HPPC0f^t)»?^CRPP^fflV^/^:tXn{i. IISSfi«Jli:IBI 
«|{CLTJ*2 3 0 /imcDir|.gi:, i 4 0 /inKTJff^ 
St. »5 3 0;tm®rtSi:*^e.«:5«S7-<-;l/A«:IS 

[0 0 9 2] ^Mi^m 1 Slc^-To 
[0093] 

mmm 3 ] iisstfij 1 {c^v^t. lt 30 

HPPcDf^t>DtCRPP^fflV\ P^MJ^fiStffl^W 
LT R P P (Df^t) 0 1;: L L - 3 «rffl V''fcli(ntt> *)5S 
C»J 1 i:|Hl^tcLT;*^3 0 nmO:>nmt. mi 1 40 n 

[0094] i^**^ 1 ^iC^-To 
[0 0 9 5] 

[Slffl0!l4] *i66ltRJ ncfev^T^ LT 

HPP«7Df^t«»3li:RPP^fflV\ 't'KMJ^llcffl^ 40 

«i:LTllfi6^JlcDEL- 1 tHD t.(D^Uy h^imm 

!a^fflv^fcJ-:^^a^ siSEfi^ij 1 tmmic ltp s 3 0 ^ m 

O^^Si:^ iPS 1 4 0 /imCDcfp^Jli:, Jl? 3 0 /im£D 
rtJli:*^€.^saS7^';l/A^ig«L. ±sBO^B^tt. 

[0 0 9 6] 1 StC^fo ±te<7)E L-2tH 

D t<0^ly'y h^m^mi.. EL-2 9 0aggPi:, 

HD 1 oaaspfci&sgsfigii 1 tmrnicm'^LTrnmi. 
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[0 0 9 7] 

HP P(Df<Ct>»?lCR P P^ffll/\ 
1*i:LTIIi5fifi»Jl<0EL-l t HD t<D^Uy hWl&^ 
tJflDf^t) »? lcTf5<0 EL-li:LL-2i:HD t<D^\y 

■$3 0 tim<Dtr\.mt. mt£ 1 4 0 /i m<DtfM^h. 0^ 
3dMin«DrtMt3b^e)*Sffi®7^';l/A«:iiiiL. ±12 

[0 0 9 8] ^^^m 1 m^Thto ±M<D E L - 1 t L 
L-2tHDi:®'^l/-y httifijitifelfi, EL-1 70 
■ftgPi:. LL-2 2 5«ag|5i:, HD 5«MgPi: 

^mmm i i:iH»t{cii-&LTiisiL/-co 

[0 0 9 9] 

[USE^je] mmm \ ^c^3V^T. lt 

HPP<75f^t5t){i:RPP^fflV\ *->-p, cfKJlJK^ffl* 
« t LT^SSSfiaj 1 <0 E L - I i: H D i: O'^lx <y h^fflfiR 
ifelOf^t) t) ICTIB® E L - 1 P Pi:cO'^lx>y httifi 
fiSctl^fflv^fcJ-;^i1-«. HjlfiJ 1 i:lnHttc LT»$ 3 0 /t 
mfOi^Jli:. jpS 1 4 0 MmOft'^Jltx iP^3 0 /xm 
©rt®i:*>e.*S«^7-i';I/A*^iS!L. ±f5<DSW 

[0 10 0] 1 atC^-To ±fB£0 E L - 1 i: R 

p pi:<D^u«y him^fat*. E L- 1 9oa«gp 

R p p 1 o««api:%*fifi0ij 1 imm.\nm^\^x 
niaL/co 

[0 10 1] 

[iifiSfl»j7] ii«iflf>j ucfev^T. ^m^m.mmMt\^x 

HPPfOf^t'OtcRPP^ffiVX 3b^o, clJ^SJ^fiScffl^ 
tti:LTlli!iSfi^J 1«E L- 1 tY\\ih<D^V y httffl^ 
fe<Df^tj»?tc:TfE<OL L- 1 f:HDfc<D'^L'>y 

m^m\^^rc\:A^iit. m^mmmnmichTm-i^o iim 

<r>nmh. 1 4 0 y.m(0^mmt. ;pS3 O jimtO 
rtMi:*>e.%saM7-<';l'i*«llliaL. ±i2<0SB^tt, 

[0 10 2] 1 Slc^-To ±f2©L L- 1 tn 

H D 10 mmm t ^mmm it^micm^L xmm l 

[0 10 3] 

[usseijs] «sf5fi« 1 icio^^x. ^mm^mmut lt 

HPP©f^t)»?tCRPP:&mV\ cfP^JlJg^fflll 
«i:LTllSS5fi«J 1 OE L - 1 i;HDi:<D'^U-y hVmi^ 
!^©f^t> »3 tcTIB<0 E L - 1 iiHDfccO^U-y Nt^i^^ 

m^m^^rciumt. mmm i ltps 20 nm 

<r>^mt. m-^ 1 6 0 (imcD'^mBt. 2 0 iim<o 

[0 10 4] mm^mi^tc^to ±ie<oE l- 1 tH 




(10) !|#M¥9-2 6294 8 
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CO 1 0 83 m^^m 1 Sfc^fo 

Co 1 0 9] 

T> ±fecD^H^i4, issssitt. i6»ctt*5*t;iii»«sstt<?)i¥ 

10 ffi^tT^ofdo 

CO 1 10] mm^mimcm-ro 

CO 1 1 1] 
C^l] 





^ m 


4> M n 




[ 9^ ] 


T d 


[kg/cnM 


mmm^ 

( 5 -C) 




HPP 
30 M m 


EL-I/HD 
"90/10 
140u m 


RPP 
30 M m 


1 0 


^12 2 


2 3 0 0 


A 


2 


RPP 

30 M m 


£L-1/HD 
-90/10 
140 M rn 


RPP 

30 M m 


5 


^12 2 


2 0 0 0 


A 


sesEW 3 


RPP 
30 M m 


EL-1/HD 
=90/10 
140 M m 


LL-3 
30 u m 


9 


^12 2 


2 3 0 0 


A 


lll£«l 4 


RPP 
30ii m 


EL-2/HD 
=90/10 
140 u m 


RPP 
30 M m 


7 


Si ^ 2 2 


2 0 0 0 


A 


mmm 5 


RPP 
30 M m 


EL-1/LL-2/HD 
-70/25/5 
140 u m 


RPP 
30 u m 


7 


^12 2 


2 0 0 0 


A 


6 


RPP 
30 M m 


EL-l/RPP 
=90/10 
1 40 M m 


RPP 

30 M m 


7 


^12 2 


2 0 0 0 


A 


SKttM 7 


RPP 

30 u m 


LL-l/HD 
-90/10 
140 M m 


RPP 
30 p m 


7 


^12 2 


2 0 0 0 


A 


8 


RPP 

20m m 


EL-I/HD 
=85/15 
1 60 u m 


RPP 

20 u m 


7 


i 1 2 2 


2 0 0 0 


A 


lfctt« 1 


R P Pmm 200u m 


2 5 


^12 2 


8 8 0 0 


C 




L L - Zmm 200iJ m 


« 1 


1 1 2 


2 5 0 0 


A 




L L - aHLRI 200 u m 


2 1 


2 12 2 


6 0 0 0 


B 



«i : SMSSI= J: U 3i£7pr 
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D t(D^\y'y hVim^mt. EL-1 8 5«MgPi:, 
CO 1 0 5] 

CO 1 0 6] 1 aics^-Te 

Co 1 0 7] 

lUMmzl LL-2*>e«:Sff52 0 0/imO#S7 



40 



so 



